Summary &horbar; Early lactation is characterised by a number of metabolic adaptations which divert nutrients from the peripheral tissues in favour of the mammary gland. One such adaptation is the increased responsiveness of adipose tissue to lipolytic stimuli. The effects of the condition score at calving and the level of undegradable protein in the diet on the responsiveness of adipose tissue to adrenergic stimulation were studied in dairy cows during early lactation. They were subjected to exogenous epinephrine challenges on weeks 3 and 8 of lactation. The responsiveness to epinephrine increased with high levels of rumen undegradable protein in the diet and a high condition score at calving, with no interaction between the 2 factors. The responsiveness to epinephrine was increased by the dietary treatment, especially on the 8th week of lactation, which suggests that the availability of protein might prolong the metabolic adaptations characteristic of early lactation. lipolysis / early lactation / undegradable protein / condition score / epinephrine challenge Résumé &horbar; Possible modulation de la réponse du tissu adipeux aux catécholamines par les protéines disponibles de la ration chez la vache laitière. Le début de la lactation est caractérisé par de nombreuses adaptations métaboliques qui contribuent à détourner les nutriments des tissus péri-phériques vers la glande mammaire. L'une de ces adaptations correspond à la réponse croissante du tissu adipeux aux stimulus lipolytiques. Les effets de l'état d'engraissement au vêlage et du taux de protéines non dégradables dans la ration sur la réponse du tissu adipeux aux stimulations adrénergiques, ont été étudiés au début de la lactation chez des vaches laitières soumises à des infusions d'épinéphrine dans les semaines 3 et 8 de lactation. La réponse à l'épinéphrine a augmenté avec les taux élevés de protéines non dégradables dans le rumen et avec les valeurs élevées de l'état d'engraissement, sans interaction entre les 2 facteurs. La réponse à l'épinéphrine a augmenté avec le traitement alimentaire spécialement dans la semaine 8 de lactation. Cela suggère que la disponibilité de la protéine pourrait prolonger les adaptations métaboliques caractéristiques du début de lactation. lipolyse / début de lactation / protéine non dégradable / état d'engraissement / infusion d'épi-néphrine
INTRODUCTION
Absorbable protein is probably the principal limiting nutrient in dairy cows during early lactation because the body protein reserves are relatively low and are more slowly mobilised than the fat reserves. It has been shown that supplying large proportions of absorbable protein significantly increases milk yield and accelerates body fat mobilisation (0rskov et al, 1977; Rulquin, 1982) . Calorimetric studies (Whitelaw et al, 1986) indicate that increased yield is not due to improved efficiency of utilisation of energy from the mobilised fat, but simply increased rates of fat mobilisation. The latter was confirmed in tracer studies with palmitate and acetate during postruminal casein infusions which increased the palmitate entry rates (K6nig et al, 1984) , although other reports indicate that the efficiency of metabolizable energy (ME) to net energy of lactation (NEI) conversion might be higher when the feed is supplemented with protein (Rulquin, 1982; Chamberlain etal, 1989) .
It is not clear how absorbed protein elicits the mobilisation of body reserves. One of the most commonly proposed hypotheses is that metabolizable protein could stimulate growth hormone (GH) secretion (Oldham et al, 1978; Oldham et al, 1982) , which, in turn, is responsible for decreased responsiveness by adipose tissue to insulin and increased responsiveness to adrenergic stimuli at the end of gestation and the beginning of lactation. This results in a shift from a fat accretion to a fat mobilisation state.
The length of this metabolic adaptation by the adipose tissue is probably influenced by environmental factors (Weeks et al, 1983) , including diet (Vernon and Sasaki, 1991 The effects of absorbed protein could also be due to changes in the profile of the absorbed amino acids or they could be mediated by gastrointestinal hormones which are known to modulate the activity of the sympathetic nervous system and are released in response to certain amino acids (Choung and Chamberlain, 1992 Bauman, 1986; Bridges et al, 1987; Fr6hli and Blum, 1988 (Broderick, 1987) and ruminal escape values calculated assuming a ruminal rate of passage of 0.06 h-!. The animals were subject to an epinephrine challenge immediately after the morning milking at the end of the 3rd week (ie when the concentrate treatment had been applied for 7 d) and in the 8th week of lactation. A Teflon iv catheter (Abbocath-T 4535-76) was placed in the jugular vein 2 d before the challenge. A solution of 8 wM epinephrine in saline was infused at a rate of 0.82 nmol/kg body weight/min for 8 min and 5 ml blood was taken at -10, -5, 8, 10, 15, 20, 25, 30, 45 
RESULTS
The average CS value and the range of CS values at calving were 4.56 ± 0.21 (5-3.5) and 3.75 ± 0.27 (4.5-2.5) for the high and low CS groups respectively (on a 0 to 8 scale, Earle, 1976 (Smith and McNamara, 1990 (McNamara, 1988) , UIP addition to the diet might act to prolong the period over which responsiveness rises after parturition. This cannot be established with our experiment since measurements were taken only at 2 time points in lactation. All animals lost body weight during week 3 and gained weight in week 8, therefore the differences in responsiveness within each period can not be attributed to major differences in energy balance, although cows on the high UIP treatment stayed on a negative energy balance longer than their controls. The latter might be important if once the cows start regaining body weight there is a lag time in which the increased responsiveness to epinephrine is still present.
In conclusion, our results confirm that available protein has an impact on the adipose tissue's ability to mobilise fat. They also suggest that this could be achieved by maintaining an increased responsivenesss of the tissue to epinephrine for a longer period after the beginning of lactation.
